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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the prior 
art are such that the stibject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

2. Claims 1, 3, 9-10, 12, and 18 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Yamaguro MOl in view of EP 
'968, Muradov '005, and the admitted prior art of Hornung et al . 

Yamaguro discloses an apparatus for decreasing nitrogen 
oxides in a combustion device, wherein the exhaust gas is 
discharged as a result of continuous combustion with hydrogen 
gas so that the nitrogen oxides can be removed by a catalytic 
reduction reaction with the purifying catalyst. The amount of 
hydrogen gas supplied need only be enough to reduce the nitrogen 
oxide content in the exhaust gas. 

The hydrogen gas is obtained by modification of fuel water 
vapor and by a partial combustion process (col. 3, lines 20-39) . 
Yamaguro et al . continues to disclose a partial oxidation unit 
(shift converter) operable to receive a portion of the fuel from 
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the main fuel line to partially oxidize the fuel to produce a 
gas mixture containing hydrogen, and to deliver the gas mixture 
to the main exhaust line. Furthermore, a hydrogen selective 
catalytic reduction unit 5, located in-line on the main exhaust 
line, and downstream of the partial oxidation unit uses the 
hydrogen to continuously convert the NOx emissions in the 
exhaust line to nitrogen (col. 5, lines 21-57), which would 
motivate an ordinary artisan to meter the hydrogen and maintain 
an optimum ratio of NOx conversion. 

However, Yamaguro et al . is silent in regards to the use of 
diesel fuel in the partial oxidation unit, whether the hydrogen 
selective catalytic reduction unit is operable during operating 
temperatures, ruthenium, and metering hydrogen to maintain the 
ratio of NO to NO2. 

EP 537,968 teaches a system for treating nitrogen oxide 
emission from a diesel engine including a hydrogen generator and 
a hydrogen selective catalytic reduction unit. 

Muradov teaches using a variety of fuels, such as natural 
gas and diesel fuel in a hydrogen generator. 

Therefore, it would have been obvious to one of ordinary 
skill in the art to modify the teachings of Yamaguro et al . , 
based on the teaching of EP*968 and Muradov, by treating 
nitrogen emissions from a diesel engine, since Muradov teaches 
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using a variety of fuels, such as natural gas and diesel fuel in 
a hydrogen generator. 

Hornung et al . discloses using ruthenium based reduction 
catalysts for selective catalytic reduction (applicant's 
admission and p. 8, line 31 - p. 9, line 5 of the instant 
specification) . Since the catalysts disclosed by Hornung et al . 
are similar it would have been obvious to expect the catalysts 
to possess the same property as that of the instant claim, 
wherein the catalysts are operable at the same operating 
temperature thereof. 

With respect to claims 9 and 18, Yamaguro et al . discloses 
a shift converter (64) downstream of the partial oxidation unit 
(63) . 

3. Claims 2, 6, 11, and 15 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Yamaguro MOl in view of EP '968, 
Muradov '005, and the admitted prior art of Hornung et al . , as 
applied above, and further in view of Manohar '501. 

Applicant claims with respect to claims 2, 6, 11 and 15, 
wherein the partial oxidation unit is comprised of a non- 
stoichiometric burner. The teachings of Yamaguro et al . in view 
of EP 637,968, Muradov (US Patent 6,653,005) and the admitted of 
prior art Hornung et al . have been discussed with respect to 
claims 1, 3, 7, 9, 10, 12, 16 and 18, but the reference does not 
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teach wherein the partial oxidation unit is comprised of a non- 
stoichiometric burner. 

However, Manohar et al . teaches a burner system having a 
catalyst body that supports a partial oxidation catalyst 
operative to catalyze the fuel in the primary air/fuel mixture 
to intermediate combustion species, such as hydrogen, thereby 
reducing emissions such as nitrogen oxides (see abstract) . 

Therefore, it would have been obvious to one of ordinary 
skill in the art to modify the teachings of Yamaguro et al . , EP 
637,968, Muradov (US Patent 6,653,005) and the admitted of prior 
art Hornung et al . , by using a non- stoichiometric burner as the 
partial oxidation unit in a process for reducing nitrogen oxides 
using hydrogen, because Manohar et al . teaches a process for 
reducing nitrogen oxides using hydrogen by partial oxidation, 
wherein the partial oxidation unit is comprised of a burner. 
Such modification would have been obvious to one of ordinary 
skill in the ad, because one of ordinary skill in the ad would 
have expected a process for reducing nitrogen oxides using 
hydrogen wherein the process is conducted by partial oxidation 
as taught by Manohar et al . , to be similarly useful and 
applicable to a process for the partial oxidation catalytic 
operation for the reduction of nitrogen oxides in gas emissions. 
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4. Claims 4-5 and 13-14 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Yamaguro '401 in view of EP '968, 
Muradov '005, and the admitted prior art of Hornung et al . as 
applied to claim 1, 3, and 12 above, and further in view of 
Yokota '124. 

Applicant claims with respect to claims 4, 5, 13, and 14, 
wherein the partial oxidation catalyst may be a nickel-based 
catalyst or a rhodium-based catalyst . The apparatus of Yamaguro 
et al is silent as to the specific catalyst for the partial 
oxidation unit. 

However, Yokota et al teaches providing a partial oxidation 
unit including catalyst, such as nickel, rhodium, etc. (col. 7, 
lines 12-17) . 

Therefore, it would have been obvious to one of ordinary 
skill in the art to modify the teachings of Yamaguro et al . , 
based on the teachings of Yokota et al . , wherein the partial 
oxidation catalyst may be a nickel -based catalyst or a rhodium- 
based catalyst, because Yokota et al teaches providing a partial 
oxidation unit including catalyst, such as nickel and rhodium. 
Such modification would have been obvious to one of ordinary 
skill in the art, because one of ordinary skill in the art would 
have expected a partial oxidation process as taught by Yokota et 
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al . , to have been similarly useful and applicable to a process 
for partial oxidation as taught by Yamaguro et al . 

Response to Arguments 

5. Applicant's arguments filed 1/25/06 have been fully 
considered but they are not persuasive. 

It is argued that Hornung is silent... ruthenium-based 
catalyst. This is not persuasive because Applicant appears to 
admit that ruthenium is disclosed and because Yamaguro discloses 
a hydrogen selective catalytic reduction unit 5, located in-line 
on the main exhaust line, and downstream of the partial 
oxidation unit uses the hydrogen to continuously convert the NOx 
emissions in the exhaust line to nitrogen (col. 5, lines 21-57), 
which would motivate an ordinary artisan to meter the hydrogen 
and maintain an optimum ratio of NOx conversion. 

Conclusion 

6. Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Edward M. 
Johnson whose telephone number is 571-272-1352. The examiner 
can normally be reached on M-F 9:30-6:00. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Stanley S. Silverman 
can be reached on 571-272-1358. The fax phone number for the 
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organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . 

Edward M. Johnson 
Primary Examiner 
Art Unit 1754 

EMJ 



